Stabilizing effect of lysosomal beta-galactosidase on the catalytic activity of protective protein/cathepsin A secreted by human platelets.
The 32/20-kDa two-chain form of protective protein/cathepsin A (CathA) secreted by human platelets was thermostable in the aggregation supernatant at acidic pH, but was denatured at neutral pH. Leupeptin partly protected the CathA against denaturation, which was not observed in the supernatant after depletion of the cosecreted lysosomal acid beta-galactosidase (beta-Gal) by affinity separation with p-aminophenylthiogalactose (PATG)-agarose beads even at pH 4.8. The purified recombinant human beta-Gal proteins, the 84-kDa precursor and 64-kDa mature-like enzyme (the tryptic product of the 84-kDa precursor), also protected the CathA against denaturation at neutral pH in part. Biospecific interaction analysis revealed that the CathA secreted by platelets dose dependently bound to the immobilized recombinant beta-Gal proteins. The association rate constant of CathA with the 64-kDa mature-like beta-Gal was 4.0 x 10(6) (M-1 s-1) at acidic pH, which was three times larger than that with the 84-kDa beta-Gal precursor. The calculated affinity constants for the enzyme molecules at acidic pH were approximately 1 x 10(9) (M-1), and those at neutral pH were two orders lower. These results first demonstrated that beta-Gal stabilizes the catalytic activity of CathA through direct binding in vitro. The affinity was shown to increase with removal of the carboxy-terminal domain of the beta-Gal precursor.